The problems concerns to the propagation of surface wave propagation through various anisotropic mediums with initial stress and irregular boundaries are of great interest to seismologists, due to their applications towards the stability of the medium. The present paper deals with the propagation of Rayleigh-type wave in a corrugated fibre-reinforced layer lying over an initially stressed orthotropic half-space under gravity. The upper free surface is assumed to be corrugated; while the interface of the layer and half-space is corrugated as well as loosely bonded. The frequency equation is deduced in closed form. Numerical computation has been carried out which aids to plot the dimensionless phase velocity against dimensionless wave number for sake of graphical demonstration. Numerical results analyze the influence of corrugation, loose bonding, initial stress and gravity on the phase velocity of Rayleigh-type wave. Moreover, the presence and absence of corrugation, loose bonding and initial stress is also discussed in comparative manner. , , u u u  The displacement components of fibre-reinforced layer along , ,
, , u u u  The displacement components of fibre-reinforced layer along , , x y z direction respectively. R I are the cosine and sine Fourier coefficients respectively. As far the present problem is concerned, the corrugated upper boundary surface and lower boundary surface may be expressed with the aid of cosine terms i.e. , , u u u as the displacement components of upper fibre-reinforced layer and lower initially stressed orthotropic half-space under gravity respectively.
GOVERNING EQUATIONS AND SOLUTION OF THE PROBLEM
For the propagation of Rayleigh-type wave, we consider
,
and the condition for plain strain deformation in xz -plane is 0. 
Assume the solution of Equations 5 and 6 as 
For non-trivial solution of Equations 8 and 9 , it follows that
so that, Equations 7 and 8 gives
Therefore, the displacement components of the upper Fibre-reinforced layer for propagation of Rayleigh-type wave are found as
3.2 Dynamics of the Lower Initially Stressed Orthotropic Half-Space under Gravity
The dynamical equations of motion for an elastic medium under gravity and initial compression stress P in x -direction are   11 12 13 12 13 2 3 2 1 ,
where 2  is the medium density, ij
are the stress components and
are the rotational components.
For the propagation of Rayleigh-type wave, Equations 14 , 15 and 16 with the aid of Equation 2 , leads to
The stress components ij   in this case can be written as:
where ij C are stiffness tensor components in contraction notation. Since, the problem is confined to xz -plane only, it is found that 12 22
Substituting Equations 19 , 20 , 21 and taking into consideration the above assumptions, Equations 17 and 18 can be rewritten in terms of the displacement components 1
The , . 
It may be noted that, as the direction of initial compressive wave is taken along x -axis, the body wave velocities must be different in x and z directions. Thus, only Equations 25 and 28 is to be considered with a view that the wave is propagating in the direction of x only. Equations 25 and 28 correspond to compressive and shear wave respectively, along the x direction only; while Equations 26 and 27 correspond to compressive and shear wave respectively along the z direction only.
In order to solve the Equations 25 and 28 , it is assumed that
Using Equations 29 and 30 in Equations 25 and 28 it is obtained that 
ii Condition for continuity of stresses at the common interface 33  1  31  33  1  31  13  1  11  13  1  11  1 ,
iii Condition for continuity of normal displacements at the common interface   where entries ij t are as provided in the Appendix. Equation 48 is the dispersion relation for the propagation of Rayleigh-type wave in a corrugated fibre-reinforced layer lying over an initially stressed orthotropic half-space under gravity.
NUMERICAL RESULTS AND DISCUSSION
The numerical values which have been taken into consideration with a view to perform numerical computation of phase velocity of Rayleigh-type wave propagating in a corrugated fibre-reinforced layer lying over an initially stressed orthotropic half-space under gravity, with loosely bonded common interface, are as follows:
For fibre-reinforced layer Markham, 1970 Figs. 2 and 3 correspond to the cases when there is no corrugation in the upper boundary surface and the common interface of layer and half-space respectively. Figs. 2 and 3 elucidate that the phase velocity of Rayleigh-type wave increases with increase in the magnitude of corrugation parameter associated with the upper boundary surface whereas it decreases with increase in the magnitude of corrugation parameter associated with the common interface of layer and half-space. Comparative study of Figs. 2 and 3 suggest that the absence of corrugation in upper boundary surface disfavors the phase velocity; but the absence of corrugation at the interface of the layer and half-space greatly supports the phase velocity. The similar antagonistic behavior of corrugation on the phase velocity of Rayleigh-type wave at upper boundary surface and common interface of layer and half-space is marked by Singh et al 2016 Singh et al , 2017 . Fig. 4 manifests that undulation parameter along with position parameter also has great impact on the phase velocity of Rayleigh-type wave as a small increase in their magnitude significantly increases the phase velocity Singh et al., 2017 . 9/15 2 0 P C  . It can be observed from the figure that the phase velocity of Rayleigh-type wave increases with increase in initial stress. Meticulous examination of the figure concludes that the phase velocity of Rayleigh-type wave decreases with increase in the magnitude of horizontal tensile initial stress; whereas it increases with increase in the magnitude of horizontal compressive initial stress. Moreover, the influence of initial stress in found significant at low frequency region as compare to the high frequency region. Similar result may be observed when the case of gravity tending to zero i.e.   0 G  is taken in the study by Abd-Alla 1999 . 3. Effect of Loose Bonding on the Phase Velocity of Rayleigh-Type Wave
The influence of loosely bonded interface of the layer and half-space on the phase velocity of Rayleigh-type wave is marked by plotting the dispersion curve for different values of bonding parameter,  which has been demonstrated in Fig.6 . Curve 1 in the figure interprets the case when the interface of layer and half-space are near to a smooth contact   0.01   ; curves 2, 3 and 4 represent that they are loosely bonded   0 1    ; and curve 5 corresponds to the case when the interface is perfectly bonded in welded contact   1   . The figure manifests that the phase velocity decreases with increase in the magnitude of bonding parameter. Minute observation of the figure set forth the fact that, the variation of bonding parameter from loose bonding towards smooth contact mildly affects the phase velocity of Rayleigh-type wave in comparison to its variation from loose bonding towards welded contact. 
Effect of Gravity on the Phase Velocity of Rayleigh-Type Wave
The effect of gravity on the phase velocity of Rayleigh-type wave is shown in Fig.7 . Curve 1 in this figure represents the case when effect of gravity is neglected   0 G  whereas curve 2, 3, 4, 5 corresponds to the case when effect of gravity in increasing order is considered. It is noted from the figure that the phase velocity decreases with increase in the magnitude of Biot's gravity parameter   G Singh et al., 2017 . In addition to this, the figure illustrate that the impact of Biot's gravity parameter is significant at low frequency region but less at high frequency region. In fact, at high frequency region, all the curves seem to share almost a common magnitude of phase velocity.
CONCLUSION
The effects of undulation, corrugation, bonding of the layer and half-space, initial stress and gravity on the phase velocity of Rayleigh-type wave propagating in a corrugated fibre-reinforced layer lying over an initially stressed orthotropic half-space under gravity are investigated. The outcomes of the study are summarized as follows:
 The phase velocity of Rayleigh-type wave decreases with increase in wave number.  The corrugation parameter associated with the upper boundary surface favors the phase velocity of Rayleightype wave whereas corrugation parameter associated with the common interface of layer and half-space disfavors the phase velocity of Rayleigh-type wave.  The phase velocity Rayleigh-type wave increases with increase in undulation parameter and position parameter.  Phase velocity of Rayleigh-type wave increases with increase in the initial stress. More precisely, phase velocity of Rayleigh-type wave decreases with increase in the horizontal tensile initial stress but it increases with increase in horizontal compressive initial stress.  With increase in the magnitude of bonding parameter of the common interface, the phase velocity of Rayleightype wave decreases. In particular phase velocity of Rayleigh-type wave is maximum in case of perfect contact and least in case of smooth contact of layer and half-space  Biot's gravity parameter disfavors the phase velocity of Rayleigh-type wave.  Although the affecting parameters have significant effect on the phase velocity of Rayleigh-type wave yet the effect of presence and absence of corrugation at the boundary surfaces on the dispersion curve is found to be great. The present problem may find some applications in the field of construction, civil engineering, geophysics and geomechanics. Low weight and high strength of fibre-reinforced materials makes it a crucial material for various construction works like bridges, buildings, towers, etc. The reinforcement of soil enhances the strength and load bearing capacity of it. Therefore, it is very important to study the effect of different factors on the propagation of waves through these material medium with complex geometries in view of its possible applications in diverse areas of science and engineering.
